Objectives: To analyse stakeholder opinions and expectations of the Global Fund to Fight AIDS, Tuberculosis, and Malaria, and to discuss their potential economic and financial implications.
Introduction
The fight against HIV/AIDS requires higher and more sustained investments at the global level [1] [2] [3] [4] . It is not clear, however, how those funding decisions are made, how to influence the level of investment, and what may spur future contributions to organizations such as the Global Fund to Fight AIDS, Tuberculosis and Malaria.
The economic theory of investment emphasizes the role of the expected rate of return as well as the influence of current and future expectations [5, 6] . When investors consider funding an enterprise, they take into account expectations of future performance. Similarly, international organizations and donor countries may choose to invest in the Global Fund, not with the intention of gaining profit, but rather to increase the global number of infections prevented and persons treated [7] .
Using data from the 3608 Stakeholders Survey, this paper analyses 23 attribute gaps or unfulfilled expectations related to resource mobilization, impact measurement, harmonization and inclusion, effectiveness of the Global Fund partner environment and portfolio characteristics. The independent variables are personal and regional-level characteristics that may determine or at least correlate with some of the expectations.
The survey was not based on a representative sample of Global Fund stakeholders. As the respondents were selfselected, the analysis cannot be considered representative of the underlying opinions and expectations of all Global Fund stakeholders. Nevertheless, even if some biases result from self-selection, the current analysis can provide insight into critical issues. The effectiveness of the Global Fund may depend on several factors [8, 9] , including future levels of investments. To the best of our knowledge, this paper is the first to analyse the stakeholders' expectations in the fight against HIV/AIDS, tuberculosis and malaria.
Conceptual framework
The way the Global Fund seeks funding is similar to how companies raise money in the capital markets from individual and institutional investors. The investors choose a company based on historical rates of return, but also based on their more subjective opinions or expectations of both the company's performance and likely changes in its environment. The theory of expectations in the economic literature on investment goes back to Keynes, who said 'that it is our innate urge to activity which makes the wheels go round, our rational selves choosing between the alternatives as best we are able, calculating where we can, but often falling back for our motive on whim or sentiment or chance' [5] .
The relatively newer theory of rational expectations in investment [6] can be consistent with a health investments model in which many investors would put their resources towards the production of certain output (e.g. HIV cases prevented, antiretroviral drugs provided) under a given production function. Constant investments by highincome nations, private sector, foundations and individuals can maintain a flow of production; therefore, increasing investment results in increased capacity. The stream of returns, determined by volume and product price in the traditional model can be replaced by the stream of disability-adjusted life years (DALY) that are not lost to disease, because interventions prevented disability and premature death [10] . The model assumes that investors do not seek financial retributions, but rather that they take DALY averted as a return for their investments. Using a suitable discount rate, the model maximizes the net present value of a future stream of disease burden averted. The future DALY averted by an investment made today depend on many uncertain variables. Investors will make future decisions based on both objective and subjective information, including prevalence trends, efficiency of implementation and technological change.
The literature suggests that expectations related to financial decisions are also linked to the issue of institutional reputation. It is well documented that the banking business depends not only on financial solidity but also on customers' trust. Runs on banks are mainly the result of a lack of confidence in the financial institutions [11] . These were common in the United States at the beginning of the 20th century and in Europe, particularly Germany, during the 1930s, and continue in some regions, including Latin America. Conversely, positive expectations and stronger institutional confidence lead to greater investments [12, 13] .
From the theory we can thus infer that expectations may also affect worldwide health investments. Individuals, foundations and governments make decisions about whether and how much of their resources to invest in global public health, including in the Global Fund. The investment decisions can be based on past performance, technological considerations and also on expectations of the future, including the environment in which the fund's three diseases occur, as well as the performance of the fund and its grantees. The crucial question is then: What determines expectations?
An empirical model
We can model expectations (Y) as a function of a vector X, which includes personal, institutional, regional and other characteristics as follows:
The term a represents an intercept and we can assume that the term e is a zero mean, normally distributed error term. At a first approximation, the empirical estimation of this model can be implemented using a single crosssection of individual responses.
Methods
We analysed data from an on-line survey called the 3608 Stakeholder Survey. As part of the Global Fund 5-year evaluation efforts, a stakeholder opinion survey was e-mailed to approximately 5700 participants; hypertext links to the survey were also placed on the Global Fund website. The survey was conducted by a market research firm (TNS Healthcare) between 26 May and 8 June 2006; TNS also cleaned the data and produced a final dataset. The time to complete the survey was estimated to be between 15 and 20 minutes. It was administered in English, Spanish, French and Russian to all stakeholder groups: country coordinating mechanism (CCM) members; local fund agents; principal recipients; board members; private sector focal points; donor constituency representatives; UNAIDS country coordinators; and the Roll Back Malaria Partnership Board.
The analyses were performed using a constructed linear measure of expectations. A respondent's score of Global Fund performance was subtracted from the score the same respondent gave to the importance of that attribute; for each of the 23 Global Fund attributes analysed. The new variable created was taken as a measure of the gap or unfulfilled expectation and used as a dependent variable in linear regression analyses. Gaps or unfulfilled expectations are used as a proxy for actual expectations. As the measured gap or unfulfilled expectation refers to the linear difference between the stakeholders' ranking for each attribute importance minus the ranking they gave to the Global Fund for performance for that attribute, a larger number implies a larger gap and greater unfulfilled expectation.
In the empirical estimation, X was a covariate vector that included: respondent and institutional attributes (focus and level of work, region of residence, main interest, formal and general level of involvement with the Global Fund, HIV status) and regional characteristics (Global Fund US dollars disbursed per capita; prevalence rates for HIV: people living with HIV/AIDS per 1000 people; total tuberculosis incidence: all tuberculosis forms per 100 000 persons). Note that the omitted and thus reference categories for comparisons are: for level of work the 'subnational level'; for focus of work 'recipient government'; and for region of residence sub-Saharan Africa. Table 1 presents the descriptive statistics from the stakeholders surveyed. Approximately a third of respondents' focus of work was at the non-governmental level. Approximately half of stakeholders surveyed reported that their work is at the national level. Almost a third of respondents lived in sub-Saharan Africa. Approximately 80% of stakeholders had a work interest in HIV/AIDS issues. More than a third (37%) were involved in Global Fund grants through membership in the CCM and approximately 7% were persons living with HIV. Table 2 presents a summary of the outcome variables: opinions of stakeholders in terms of attributes' importance, their assessment of the Global Fund's performance to date and expectations. The expectation column (or gap) is the mean of the linear difference between importance and performance across all respondents. The table has been ordered by category or type of attribute in descending order by average size of the expectation gap for the category. The 'resource mobilization' category had the largest unfulfilled expectation. In particular, stakeholders' expectations of the Global Fund were least met (i.e. had the highest unmet expectations) in the areas of mobilization of private sector resources, followed by mobilization of new financial resources.
Results
'Impact indicators' was the category with the second highest level of unmet expectations, including: programmes reaching their target population, health systems being strengthened and greater efficiency through performance-based funding.
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The numbered attribute categories are: (1) resource mobilization; (2) HIV/AIDS were more likely to have unfulfilled expectations in terms of the mobilization of private sector resources. Similarly, those involved in the fund's CCM and people living with HIV/AIDS were also more likely to have unmet expectations in terms of the mobilization of new financial resources.
With regard to 'impact indicators', stakeholders at multilateral organizations and those involved in the Global Fund through the CCM were more likely to have unfulfilled expectations. On the other hand, the level of involvement with the Global Fund was negatively correlated with unfulfilled expectations; that is, controlling for all other characteristics, as the extent of involvement in the Global Fund increased, respondents believed their expectations were better met.
The patterns for the other attribute categories ('harmonization and inclusion', 'effectiveness of Global Fund partner environment' and 'portfolio characteristics') closely resembled the picture for 'impact indicators'. Namely, those with formal involvement with the Global Fund working specifically for the CCM were more likely to have unmet expectations for 22 of 23 attributes. Similarly, stakeholders whose focus of work was at the multilateral level, as opposed to the national level, were also more likely to exhibit unfulfilled expectations in 15 of 23 attributes. The third group showing greater unfulfilled expectations for most attributes (16 of 23) were persons living with HIV/AIDS. On the other hand, a greater extent of involvement with the Global Fund was associated with better met expectations in 15 of the 23 attributes.
The respondents' main work interest (HIV/AIDS, tuberculosis or malaria) did not make a difference in terms of unfulfilled expectations. When compared with stakeholders living in sub-Saharan Africa, however, those living in other regions were more likely to have their expectations met. In particular, stakeholders in the Middle East and north Africa were more likely to exhibit better met expectations for five out of 23 attributes, and those in eastern Europe and central Asia showed better met expectations for two out of 23 gaps.
Discussion
It is not surprising that the 'resource mobilization' attributes category has the highest level of expectations because this category is directly related to the Global Fund's main goal: 'to attract, manage and disburse additional resources'. Nevertheless, given the large unfulfilled expectation, it is clear that the fund's work has just started, and that more work is needed to continue steady progress towards fulfilling the stated objectives. Some of the global health investment commitments were made before the Global Fund was created, but decisions about future needs and allocations are made daily.
Stakeholders' opinions and expectations may be an important determinant of the outcomes in that realm, even when stakeholders do not directly control financial decisions at country or institutional levels.
The ability of the fund to meet expectations in the area of 'impact indicators' is a function not only of its own efforts but also of national and international efforts by other financing and implementation agencies. Global Fund stakeholders do have very high expectations on these attributes, but achieving them is only partly in their own hands. 'Harmonization and inclusion' attributes are related both to the Global Fund's prescribed mechanisms at country level as well as the way that individual CCM and principal recipients implement programmes in each country. Therefore, expectations may depend on Global Fund guidelines and specific implementation outcomes.
The indicators related to the 'effectiveness of Global Fund partner environment' are those most directly under the control of the Global Fund stakeholders, and thus may be best targeted for increased efforts to meet expectations. It is remarkable that expectations are poorly fulfilled across most categories for stakeholders working with multilateral organizations; those who have perhaps the greatest responsibility for making the Global Fund partnership function effectively.
Attributes related to 'portfolio characteristics' are the result of country-level planning mechanisms, over which many stakeholders would have influence. Country-level planning is the interface between the country-driven proposal drafting processes and Global Fund mechanisms for making funding decisions. These attributes are taken directly from the fund's founding principles relating to basic expectations of how it operates. It is illuminating and it speaks well of the work achieved thus far, to find under this category some of the most fulfilled expectations, such as funding based on achieving measurable results, and focus on funding confirmed and effective interventions against HIV/AIDS, tuberculosis and malaria.
Some discernible patterns emerge across attributes and categories. First, the stakeholders participating in CCM have unmet expectations of what the Global Fund should achieve across all attributes. As with the members of the multilateral organizations mentioned above, the very respondents who have the most potential influence over how well the fund performs are the least satisfied, suggesting that part of their dissatisfaction may be with how their own organization is contributing to the overall success.
Second, persons with HIV/AIDS have unfulfilled expectations for most attributes. This result may be understood in the context of need. Perhaps those individuals personally affected by a disease are most sensitive about the importance of past and future performance. Third, some of the regional differences can also be explained in terms of relative need. Not surprisingly, the region with the most need (sub-Saharan Africa) shows higher unmet expectations.
Finally, the people who seem most satisfied with the Global Fund's performance are the ones whose involvement with the organization is greater. Those who are more involved and more personally invested are less likely to view performance negatively. The Global Fund is, however, a newcomer to the global public health platform with substantial resources and a different implementation paradigm. This situation may cause others to view its actions skeptically [14] . Stakeholders who know and understand the Global Fund may be more likely to evaluate its performance free of preconceived notions.
In terms of the limitations of our study, we already mentioned the likely selection bias introduced by the nonrandom web-based survey; those more likely to respond may have extreme views. Nevertheless, note that another recent effort to map the opinions of people around the world about their perceptions of health problems, priorities and donors' performance has reached strikingly similar conclusions: people in Africa are most worried about HIV/AIDS; donors need to do more; but more generally, people are optimistic and believe that their country is making progress in HIV prevention and treatment [15] . That survey was conducted face-to-face and via telephone on nationally representative samples for several countries. Their overall conclusions about people in recipient countries support our underlying hypothesis: as larger investments in health are made, the opinions and expectations of end-users are an important factor in whether the efforts will be reduced, maintained or increased.
Other shortcomings are as follows. First, because the regression analyses show only correlations and cannot claim causation, we cannot conclude that greater involvement with the Global Fund causes respondents to believe that their expectations are better met. We simply observe that greater involvement is associated with smaller differences between attribute importance and performance. Perhaps this smaller gap results from greater familiarity with actual operations and developments on the ground, but this explanation remains a hypothesis. Similarly, we do not correct for simultaneity, or factors that may affect both expectations and level of involvement; thus there may be selection biases in which we observe an association between the level of involvement and expectations, but that is only because both are in turn determined by other measured or unmeasured factors. For example, there may be a 'halo effect', in which persons more involved with the Global Fund tend to have higher opinions of it simply because of their personal beliefs about the worthiness of its goals.
Our measure for unfulfilled expectations is only an imperfect proxy for actual expectations, which are by nature highly heterogeneous and inherently unobservable. Expectations, as well as overall reputation, depend on rational and 'irrational' or subjective components. Economic and behavioral models have only limited capability when it comes to subjective issues that are not easily quantifiable. We need to be developing further the methods to measure and understand expectations, especially donors' expectations, and their implications for future financial flows. Internet-based surveys are a relatively inexpensive and convenient way of obtaining data; by providing anonymity, therefore potentially increasing the possibility of truthful responses. To gain more focused information, however, we require improved means of selecting respondents. For example, a future exercise to map Global Fund stakeholders' expectations should include the opinions of lawmakers and parliamentarians, or other groups who control the finances at the country level. Interviewing legislative assistants may give a sufficiently accurate picture of the feelings about future global health investments, including whether the decisions will be made on impulse or based on careful cost-benefit calculations. Mixed survey techniques (e.g. telephone and web) may be required.
The results from the Stakeholders Survey may also be analysed through the lens of herd behavior theory, developed in parallel in the social psychology and economics fields [16] . Under that perspective the stakeholders would demand more services from the Global Fund and donors will provide more investments, as long as others are doing the same; a critical mass may be reached through a 'bandwagon effect' [17] . Similarly, stakeholders' responses, both favorable or unfavorable, may depend on collective behavior: a threshold model may apply, in which a certain number of other actors need to take action or express an opinion before a particular actor under analysis would also take action or express an opinion based on an individualized cost-benefit calculation [18] .
Although there has been substantial work in analysing herd behavior and investment [16] , there is much less, if any, research into herd behavior and charitable giving or foreign aid contributions. Further integration of the fields of social psychology and economics would be very useful to analyse the issues of herd behavior and investments in global health.
Expectations are not static but are updated as new information is received. This dynamic process cannot be captured with a single cross-sectional survey. The Global Fund is a young institution and has been adapting rapidly to the successes and failures of the new funding mechanisms with which it has experimented. The 3608 Stakeholder Survey analysed here was intended only as an initial input for the fund's upcoming 5-year evaluation, which will better measure expectations and performance. The 5-year S14 AIDS 2008, Vol 22 (suppl 1) evaluation will not only inform stakeholders about objective performance measures but will also probably modify future expectations in an important way.
Some of the unfilled expectations relate to attributes over which the Global Fund stakeholders have actionable influence, whereas other characteristics may be determined further upstream in the process. Understanding the determinants of current and future expectations will be useful for advocates and for future formal analyses of the investment levels in the Global Fund and other international efforts.
The decisions to invest in the fight against HIV/AIDS and other global diseases may be driven largely by stakeholders' expectations. As programmes become more effective at prevention and treatment, and as they achieve better results, unfulfilled expectations may decrease and investments may continue to grow. The Global Fund and other global health institutions need to strive to achieve that virtuous cycle. Stakeholders' opinions and expectations of the Global Fund Galárraga and Bertozzi S15 Web Appendix Table A1 . Resource mobilization and impact indicators.
Resource mobilization Impact
Gap This table presents results from ordinary least squares multivariate regressions in which dependent variables are the attribute gaps or unfulfilled expectations, and the independent variables are the stakeholders' personal and regional-level characteristics. Gap or unfulfilled expectation refers to the linear difference between the stakeholders' ranking for each attribute's importance minus the ranking they gave to the Global Fund for performance for that attribute; a larger number implies a larger gap and greater unfulfilled expectation. Therefore, a significant, positive regression coefficient implies an association between a particular characteristic and more unfulfilled expectations for a given attribute. On the other hand, a negative regression coefficient indicates better met expectations.
Web Appendix This table presents results from ordinary least squares multivariate regressions in which dependent variables are the attribute gaps or unfulfilled expectations and the independent variables are the stakeholders' personal and regional-level characteristics. Gap or unfulfilled expectation refers to the linear difference between the stakeholders' ranking for each attribute's importance minus the ranking they gave to the Global Fund for performance for that attribute; a larger number implies a larger gap and greater unfulfilled expectation. Therefore, a significant, positive regression coefficient implies an association between a particular characteristic and more unfulfilled expectations for a given attribute. On the other hand, a negative regression coefficient indicates better met expectations.
Web Appendix Table A3 . effectiveness of global fund partner environment. This table presents results from ordinary least squares multivariate regressions in which dependent variables are the attribute gaps or unfulfilled expectations and the independent variables are the stakeholders' personal and regional-level characteristics. Gap or unfulfilled expectation refers to the linear difference between the stakeholders' ranking for each attribute importance minus the ranking they gave to the Global Fund for performance for that attribute; a larger number implies a larger gap and greater unfulfilled expectation. Therefore, a significant, positive regression coefficient implies more unfulfilled expectations. A negative regression coefficient indicates better met expectations.
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